
Department of Energy 
Washington, DC 20585 

Play 2 1 ,  2004 

The 1 lonorable John T. Conway 
C ha i rm an 
Defense Nuclear Facilities Safety Board 
625 Indiana Avenue, NW, Suite 700 
Washington, DC 20004-290 1 

Ilcar Mr. Chairman: 

The purpose of  this letter is to  provide a response to coiiccrns identified by your 
letter o f  March 23, 2004. The Defense Nuclear Facilities Safety Board (LINFSR) 
asked how the Department of  Energy (DOE) will ensure the Bechtel National, 
Inc. (13NI) proposed methodology for developing requirements for fire resistance 
for structural steel used in Waste Treatment and Immobilization Plant (WTP) 
facilities receives adequate review and comment through a peer review process, 
consistent with the process that would be expected of any consensus code 
requirement. The DNFSl3 f’urther requested DOE to discuss why the proposed 
methodology should be used in lieu ofrecognized methods already in use in the 
1 i re protect i on and s t ru c t lira I en g i n ecr i n g com m un it i es , a t i  d add res s any pot entia 1 
structural or safety impacts on the WTP facilities. 

This letter and the enclosed response address the DNFSI3 questions. As noted in 
the IINFSI3’s letter, the HNI methodology for justifying a reduction in tire 
resistance ratings of structural steel was still evolving when the DNFSB letter was 
issued. As discussed in the enclosed response, a revised methodology has been 
proposcd that is significantly different than the methodology previously discussed 
with LINE‘S13 staff. Specifically, RNI does not intend to use the perforniance- 
based approach o f  performing heat transfer analyses coupled with limiting 
temperature criteria from British Standard RS 59.50-8:2003, Stl-zictrrl-trl use of 
.stcc~liz;ork in hzrilding, to determine the response of structural columns to fire 
e tfkcts. Instead, UNI will use qualitative analyses to determine the adequate 
protection requirements set and controls. RNI believes that  the structural steel 
elements in the WTP process buildings may be adequatcly protected from 
postulated lire events by the existing automatic lire suppression system (wet pipe 
sprinkler system) and the installation of  additional sprinkler heads located to 
protect the lower portions of structural steel columns from the ef’t’ects of 
postulatcd worst-case fires. Ho\vever. the potential need for fire-resistance 
coating will be e\.aluated as  part o f the  eqi~ivalency approach. .l’he qualitative 
ana I yscs \\ i I 1  i tic1 iide cons i de rat io ti o t. roo in heights, spri 11 k ler ;IC t wit io t i  set points, 



and multiple fire magnitudes. The project Preliminary Fire Hazard Analysis 
reports will be revised accordingly. This approach for protecting WTP structural 
steel does not involve the development of an ad hoc fire protection code or 
standard. Rather, the equivalency provisions of the International Building Code, 
2000 Edition, and DOE Standard DOE-STD- 1066-97 will be used. 

IIOE will retain the services of an independent technical expert knowledgeable of 
the building code, National Fire Protection Association standards, and DOE 
requirements to  perform an independent technical review of the BNI analyses and 
conclusions. The independent technical review will assess the use of active 
systems and passive systems. From this information and the revised BNI 
equivalency methodology, DOE will determine the structural steel fireproofing 
requirements for the W'I'P. The results ofthis review will be provided to the 
D N  FS I3. 

Thank you for meeting with us on May 18. I realize that the Board has continuing 
concerns regarding the WTP and we have scheduled a follow-on meeting o n  
June 2. As a rcsult, wt' may need to provide refinements to this response. 

l fyou have further questions, please call me at (202) 586-7709 or Ms. Patrice 
Rubar, Deputy Assistant Secretary for Integrated Safety Management and 
Operations Oversight, at (202) 586-5 15 I .  

Sincerely, 

Environmental Management 

13ic I os tire : 
fiesponse to IINI'SI3 Letter 



c c :  
M . Whit a ke r, 11 K/IX 1 E 
P. Bubar, EM/I>OE 
I .  Triay, EM/I>OE 
C. O’Ilcll, EM/IX>E 
C. Fetto, ORP/L>OE 
K. Schepens, OIIP/I>OE 
S. Hahn, RL/DOE 
M. Sautman, LINFSI3 
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Introduction 

In their March 23, 2004, letter (Reference I ) ,  the DNI3H requested DOE identify its process for 
conducting a peer review of the methodology used to implement a performance-based approach 
for developing requirements fhr the fire resistance of structural steel used in Waste Treatment 
and Immobilization Plant (WTP) process buildings. As is discussed further below, the WTP 
Contractor (l3cchtel National, Inc., I3NI) is no longer pursuing the use o f a  perli)rniance-based 
approach to cietermine the structural steel lire resistance requirements, but instead intends to seek 
approval of an eyuivalency permitted (in principle) by the International 13uilding Code ( I K ,  
Section 104.1 I ,  Alternative materials, design, and methods of construction and equipment) and 
DOE Standard DOI<-S’Il)- 1066-97 (Section 1 .O, Scope). 

Background 

The fire protection design and construction for the Waste Treatment and Immobilization Plant 
(WTP) process buildings [Pretreatment, High Level Waste (HLW), Low Activity Waste (LAW), 
and the Analytical Laboratory (AI,)] are required to meet the requirements of  the International 
Building C’ocle (113C), 2000 Edition, Chapters 1 - 15 and 24-35, and U.S. Ilepartinent of’ Energy 
(DOE) Standard DOE-STD- 1066- 1907. For the majority of the primary, load-bearing structural 
steel elements in these WTP buildings, thc 1f3C and DOE-STD- 1066-97 require protection of the 
steel against fires fix a duration o f 2  hours. Ilepending on the IBC Construction Type 
determined for the building (Type 1-13 [’or I’retreattnent and Type II-H for l l l ,W, I A W ,  and AIi), 
the building code specifies the fire-resistance rating requirements for building structural 
elements. For Constr~iction Type 143, the building structural elements are reyuired to have a 
fire-resistance rating o f 2  hours, except fiw the roof’ structure, which only requires a fire- 
resistance rating of’ I hour. f:or (’onstriiction Type 11-13, the building elements are not required t o  
have ;I tire-resistance rating. f l o ~ ~ c v e r ,  the til-e-resistance ratings o f  the building structural 
elements intis( also meet other buildiny code requiretnents for fire-resistive constrriction, 
including 111ose fi)r occupancy separation, lire barrier assemblies in (;roup I I (hazardous) 
occiipiiticics, \ ertical exit cnclosiires, e \ i t  passageu ays, horizontal exits, incidental use ;ire;ts, and 



shaft enclosures. For the protection of  electronic computer and data processing equipment, the 
fire resistance require me t i  t s from National Fire f’rotect ion Association (N F PA) Standard 7 5 must 
also be met, as this standard is specifically refkrenced by N I T A  801, a WTP prqject Safkty 
Requirements Ilocument implementing standard. Finally, L)OE-S1’11- 1066 requires tire barrier 
walls, floors, and ceilings in these WTP process buildings, including penetrations through these 
structures, to be constructed to achieve a minimum lire-resistance rating o f 2  hours under 
conditions of  failure ol’any fire suppression system not designed as  a safety class item. 

Original Alternative, Performance-Based Approach 

In 2003, the WTf’ design authority, BNI, became concerned that compliance with the structural 
steel fireproofing requirements of the IBC, NFPA standards, and 1)OE-STI)- 1066-97 described 
above would require the expenditure of significant project resources and result in a level of tire 
protection for structural steel elements in WTP process buildings not tiece 
hazards present. Accordingly, BNI submitted a request for development of  an alternative, 
perfbrmance-based approach for determining reqiiirements for the lire resistance of structural 
steel used in WTP process buildings, as allowed by the I K  (Section 104.1 1, Alternative 
materials, design, and methods of construction and ec1uipment) and L)OE-STD- 1066-07 (Section 
1 .O, Scope). Reference 2 provided DOE approval for use o f  the perfhrmance-based approach 
predicated on HNI revising the Preliminary Fire klazards Analyses (PFHAs) to substantiate that 
credible fire events within areas of the WTP process buildings with unprotected structural steel 
were adequately analyzed to ensure the building structural integrity and fire safety remained 
acceptable. Reference 3 provided an overview of  UNl ’ s  perfhrmance-based approach Vor 
analyzing areas of W‘W process buildings with unprotected structural steel; 0l-W concurred with 
this approach (with the intent to review and approve its specific npplication when it  was 
identilied by BNI). 

The performance-based approach included the use of qualitative analysis t o  show that horizontal 
structural steel beams and the upper portions of  the structural steel columns are adequately 
protected from tires by the existing automatic tire suppression system (water based sprinkler 
system). For the lower portions of  the structural columns, the performance-based approach 
included the performance of realistic, but conservative, heat transfer calculations t o  determine 
column heat-up during tire events coupled with limiting temperature criteria lrom fjritish 
Stanclard 13s 5950-8:2003, Sttrzictwcrl ZLSP of .stec.l\vovk it7 hzrikding. During the dcvclopmcnt of 
the per fo rm a t i  ce - b ased appro a ch , U N I con c 1 u d ed the required c a 1 c u I a t i o t i  s were corn p 1 e x , 
required many assumptions, and could result in uncertain and/or exceedingly conservative 
results. Accordingly, BNI abandoned this perf~)rinance-based approach and, instead, is 
developing an equivalency approach to compliance with the structural steel fire protection 
requirements. I W f ;  agreed with BNl’s  change in plans for resolution. As such, DOE is no 
longer pursuing a performance-based approach for the protection of structural steel from 
the effects of fires. HNI is developing an equivalency, discussed tiirther below, that JIOE 
expects will provicle documented justi lication for concluding that WTP process building 
structural stecl is atlecluately protected from creclible fire events. I IO?  expects to rccei\.e the 
fornial equivalency rcclucst fi-om HNI by June 30, 2004. 



lie v i se d A p proac h ( Eci u i v a 1 en cy 1 

Consistent with the iise of alternate approaches allowed by the IRC and T)OE-S‘I’I)- 1066-97, BNI 
is developing an equivalent approach to  the protection of WTP process building structiiral steel 
from the effects of credible fire events. The equivalency is expected to show that horizontal 
structural steel elements (beams) and the upper portions of structiiral steel columns do not 
require fireproofing based on protection provided by installed automatic tire suppression systems 
(water based sprinkler systems). The lower portions of the structural steel columns, which are 
expected to be more substantially af’fected by a fire, will require additional protection. This 
protection will be achieved by installing additional sprinkler heads, beyond those required by the 
I L K  or I)OE-STD-1066-97, along the structural columns. The additional sprinkler heads will be 
installed i n  close proximity to the lower portions of structural columns and designed to  actuate at 
temperatures well below the temperature at which the structural steel column or the structure 
would be signiticantly impacted by a fire event. This approach to the protection of the structural 
steel beams and columns relies upon “rccognited methods already in use in the lire protection 
and striictural engineering communities” and is consistent with approved project standards. The 
details of the installation of additional sprinkler heads will be part o f  the f’ormal equivalency 
request to be submitted by DNI by June 30, 2004. 

The adequacy of the protection provided to the structural steel beams and coliimns will be 
determined through qualitative analyses based on the room height, sprinkler actuation set point, 
and multiple lire magnitudes. 

DOf1 and Peer Reviews 

The Of‘lice of River Protection (ORP),  ;is the Authority Having Jurisdiction, will review and 
approve the results of the qualitative analyses demonstrating the adeyuacy of the protection 
provided to striictural steel elements in the W‘I’P process buildings. In addition, the results of the 
qiialitative analyses will be incorporated into the Preliminary Fire klazards Analyses (PFkIAs) Ihr 
the WTP process buildings during the next scheduled update of these documents. Facility 
design, fire protection systems, and combustible loading assumptions will be verified and 
dociimented in the final facility Fire Hazards Analysis (FHA) prior to facility operation. As 
required by DOE Order 420.1 A, the conclusions of the FHA will be incorporated into the Safety 
Analysis Report (SAK) accident analyses and integrated into design basis and beyond design 
basis accident conditions. The PFHAs, final facility FHA, and the SAR are pro-ject deliverables 
that will be li)rmally reviewed and approved by ORP. 

OKP will also have an independent technical review perfimied ol’the 13NI equivalency request 
and qualitative analyses discussed above. Arrangements are being made li)r this review to be 
perfbrmcd by Mr. .lames Begley 01’ Schimer Engineering, Inc., who performed a similar peer 
revicw at the Y-12 fiicility in Oak Ridge, Tennessee. 



Path Forward 

In the revised equivalency approach, HNI will consider the individual and integrated effects of  
the fo I lowing func t ions : 

0 The structures, systems, and components in these buildings are constructed of 
noncombustible materials, 
Specific Administrative Control(s) to ensure the buildings contain quantities of fixed and 
transit: n t comb 11 s t i b 1 es are kept subs t ti n t i a 1 I y be I ow the Design I3 as i s F i re/Pre I i 111 in  ary 
Fire I iazard Analysis assumptions, 
Increased sprinkler water spray density: the sprinkler systems are being designed and 
installed in accordance with Ordinary H a n r d  (Group 2) requirements per NFPA 
Standard 13, resulting in a water spray density of 0.17 gpmift’ over 3,000 ft’; while 
design and installation in accordance with Ordinary Hazard (Group 1) (0.15 gpm/ ft2 over 
1,500 ft’) would be allowed, 
Additional automated sprinklers along the structural columns: a sufficient number of 
properly located additional sprinkler heads will be installed along the structural columns 
to protect the lower portions o f  the columns from the affects of postulated fires, 
Passive 2-hour tire-resistance to protect the lower portions of the columns, and 
Appropriate functional classification and performance requirements for both passive and 
active controls, including performance requirernents under seismic events. 

0 

0 

DOE will thoroughly evaluate the revised equivalency information prepared by 13NI and the 
independent technical rcview completed by Mr. Ikgley. DOE will ensure that the fire protective 
approach selected is adequate and does not result in significant structural or safety inipacts to 
WTP facilities. 
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